Cultivation of Tetrahymena thermophila in a 1.5-m3 airlift bioreactor.
A large-scale cultivation system for the mass cell production and extraction of the protozoon Tetrahymena thermophila has been developed on the basis of a low-cost complex nutrient medium. Cell growth and the production of extracellular proteases were investigated using a 15-l stirred-tank reactor and 13-l and 1500-l airlift reactors. Processes using defined and complex medium formulations were compared. After cell mass production by 1200 l cell suspension in the large airlift bioreactor, two different extraction methods, based on the use of an extraction decanter and a sedimentation procedure, were compared and followed by cell lyophilization. Cell sedimentation was shown to be the more efficient extraction method as it enabled cell retention/separation while preserving the cell structure. Maximum cell growth was achieved in the stirred-tank bioreactor, supporting the hypothesis that higher shear forces reduce the particle size of the medium, which is responsible for an optimized nutrient supply. The highest glucose uptake rates were found in defined medium lacking the nutrient particles that are present in complex medium formulations. The cell-specific proteolytic activity in culture supernatants of airlift bioreactors using complex medium conditions was higher than that of a culture broth with cells grown under defined medium formulations.